S-1 X-ray micro-computed tomography analysis ( Figure S1 ) was conducted using a Bruker Skyscan 2211 instrument. Sample dimensions of approx. 3x3x mm were scanned using a 11Mp cooled CCD camera by applying the source voltage of 50 kV and source current of 600 μA with an exposure time of 600 ms. 1292 projection images were obtained for 180° in a scan time of 72 min by employing a rotation step of 0.15°. The CtVox software (Skyscan, Bruker, Belgium) was used to reconstruct the projected images with a pixel size of 4032×2688. Nitrogen adsorption-desorption isotherms (Table S1) were measured on a Quantachrome Nova 3000e unit. Samples were outgassed at 200 °C for 2 hours in a dynamic vacuum better than 0.1 mmHg before each measurement. The thermal diffusivities (Table S2) Table S1 were calculated by using the equation S1:
where k is the thermal conductivity, α is the thermal diffusivity, ρ is the density of the material and C is the specific heat capacity of the material. Table S2 . Thermal conductivities calculated from measured thermal diffusivities at 50 °C. The total shielding SET is a sum of three parameters related to the reflection (SER), absorption (SEA), and multiple reflections (SEM). These can be calculated through using the measured Scattering-parameters (S11 and S21). In this case, the multiple reflections can be ignored, as SE was > 10 dB for all C-CNT/CNF composites.
The shielding efficiency can be expressed as a percentage, that considers how well the shielding materials can block the incident EM radiation.
SE(%) = 100 -( ు భబ
)100 (S5)
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A specific shielding effectiveness (SSE) expresses the SE divided by the density (g/cm 3 ) of the shielding material, and furthermore the SSE can be divided with thickness (cm) of the shielding material to give another view on the shielding performance
where m is mass in grams, V is the volume in cubic centimeters, and t is the thickness in cm.
The dielectric properties ( Figure S5 ) were measured parallel-plate measurement head connected to HP 4282 Precision LCR meter (amplitude of 1V) in a room temperature of 23 C up to frequency of 1 MHz. 42 At frequencies below 50-80 kHz the measurement setup could not acquire reliably results due to high electrical conductivity of the carbon foam and C-CNT/CNFs. Additionally, the dielectric properties were calculated through Nicolson-Ross-Weir (NRW) conversion method for S-parameters.
As expected, the high electrical conductivity of the carbon foam and C-CNT/CNF nanocomposites plays major role in the dielectric properties at low frequencies ( Figure S6 ; << K-band) with approx. ɛr = 12-70 and tanδ > 2.0 measured at ≤ 1 MHz (in comparison, these values for the melamine foam are: ɛr = 1.06 and tanδ = 0.016). Furthermore, any applied compressive strain increases the dielectric permittivity and loss tangent even further in the case of carbon foams and composites.
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At the K-band, the dielectric properties significantly decrease due to dielectric relaxation processes (approx. ɛr = 2.7 and tanδ=1.7 for C-CNT/CNF 15 mg/cm 3 ; NRW@18 GHz), thus any increase of the CNT/CNF content has negligible effect on the surface as long as the total density is not increased dramatically. It is consistent with the results of the EMI shielding measurements, that S-8 confirmed absorption-dominant shielding (absorbance ~90%) and very low reflection (<10%) together with strain dependent SE (C-CNT/CNFs). 
